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SPEGIEICATION 

1 . Title of the Invention 

HOT MEI/r-TYPE THERMALLY HARDEMABLE BODY SEALER 



2. Claims 

[ij A hot melt-^type thermally hardenable body sealer, obtained by 
mixing (l) feom 25 to 35% by weight of polybutadiene^modified epoxy resin, 
(2) from 17 to 23% by weight of at least one styrene"based block copolymer 
selected from styreBe-isoprexie block oopolymexs (SIS), 
styrene-biitadiene-styrene bk/ck copolymers (SBS), and 

styrene^ethylene* butylene^styrene block copolymers (SEBS), (3) from 10 to 
20% by weight of a tar^type softening agent, (4) from 1 to 3% by weight of a 
hardening agent havmg a hardening temperature of lOO'^C or higher, and (5) 
from. 25 to 35% by weight of an inorganic filler, and then molding this 
mixture into a sheet form, 

1 



3. Detailed Description of the Invention 
[Field of Ixidugtrial ApplicatioBj 

The present mveiition relates to hot melt'type thermaJjy hardenabie 
body sealers. 
[Prior Art] 

For exairtple, in production lines of passenger cars, buses, and the 
like, a body sealer is used for the purpose of firmly connecting jointing 
portions of painte d metal shee ts. Briefly speaking, body sealer is placed on 
a seam between metal sheets and then it is baked and thereby the jointing 
portion is sealed. Many of the conventional body sealers are liquid, and in 
such cases, a body sealer should be applied after a masking tape is stuck 
aronnd a jointing portion. This procedure will take time and restilts in 
necessity to peel the masking tape away thereafter. During this operation, 
the paint on the metal sheets may be removed together. Some vinyl 
chloride resin based or urethane resin^based body sealers are conventionally 
known, but the fi:}rmer has a drawback that the sealing surhaoe after baking 
is brittle, whereas the latter has a drawback that foaming easily occurs 
during heating. 

trnder such circumstances, in order to improve such drawbacks, hot 
melt^type tapcfbrm body sealers which have a base material made of an 
ethylene ^ vinyl acetate copolymer containing a tackiner, a plasticizer and the 
like have been recently proposed. Although such conventional body sealers 
are vorabie because of lack of the aforementioned drawbacks due to the 
fact that they are in a tape form, they have another drawback that since they 



have a base xnateriai of thermoplastic synthetic resiii such as an 
ethylene- vinyl acetate copoiymer, a sealing portion is softened and melted 
and thus the ad hesion of the seal to a substrate is deteriorated when a body 
sealer is re' heated after baking. 

[Purpose of the Present Invention and Solving Means therefor] 

In Hght of the aforementioned situation, the inventors made many 
investigationB in order to obtain a body sealer such that seal adhoBion does 
iiot change even when the body sealer is re -heated after baking, that the 
body sealer exerts high strength after baking, and that the body sealer shows 
good appearance. As a result, they had foimd that a thermaliy hardenable 
body sealer prepared by using specific epoxy resin and styrene based block 
copolymer as a base is particularly excellent. Thus, they accomplished the 
present invention. 
[Gist of the In ven tionj 

That is, the gist of the present invention lies in a bot ni elt^ type 
thermally hardenable body sealer, obtained by mixing il) from 25 to 35% by 
weight of polybutadiene-^modified epoxy resin, (2) from 17 to 23% hy weight 
of at least one styrene -based block copolymer selected from styrenensoprene 
block copoh^mers (SIS), styrene^butadiene^styrene block copolymers (SBS), 
and styrene^ethylene vbut5dene styrene block copolymers (SESS) (3} from 10 
to 20% by weight of a tar^tj^pe softening agent, (4) from 1 to 3% by weight of a 
curing agent having a curing temperature of lOO^C or higher, and (5) fr^om 25 
to 35% by weight of an inorganic filler and then molding this mixture into a 
sheet form. 

[Gonstitution of the Invention] 



The invention iB described in detaii below. 

The body sealer of the present iuveBtion uses a 
polybutadieiie-^modified epoxy resin and a. styrene^based block copolymer as 
a base material. Examples of the styrene^based block copolymer include at 
least one selected from etyrene isoprene block copolymerB (SIS), 
styrene-butadiene styrene block copolymers iSBS); and 

atyrene^ethylene/butylene-styrene block copolymers (SEBS), Two or more 
of these components may be used in combination. The amount of the 
polybixtadieue modilied epoxy resin incorporated is from 25 to 35% by weight, 
and preferably from 22 to 25% by weight The amonnt of the styrene-based 
block copolymer incorporated is from 17 to 23% by weight, and preferably 
from 10 to 22% by weight. When these components are incorporated in too 
small amounts or too large amounts, it is difficult to obtain a product 
suitable as a body sealer. 

Further in the present invention, a tar type softening agent is 
incorporated as a dilnent for umfbrmiy mixing the aforementioned base 
roateriais, and a hardening agent is incorporated far hardening the base 
materials at the time of baking. The tar ^ type softening agent may be any 
one which can mi^c the afarementxoned epoxy resin and the styrene^based 
block copolymer together uniformly. For example, a product commercially 
available under the trade name ''White Tarcron'' (produced by Kureha Corp.) 
is representatively used. The following is a detailed explanation on this 
representative example . This softening agent is composed of a mixture of 
the tbllowing live ingredients a) through e)- 

a) lubricant base oil (tar product) produced by hydroge nation reiining or 
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decomposition of petroleum fraction or bottom oil, 

b) coumarone^indene copolymers, 

c) petroleum resin (C8"i0 aromatic hydrocarbon, fraction polymers), 

d) petroleum resin Uolid of copolymers of G4"5 hydrocarbon fractions and 
08^10 aromatic hydrocarbon fractions), and 

e) di-^ (or tri%Jethyi biphenyL 

The amount of the tar^type softening agent incorporated is from 10 to 20% by 
weight, and preferably from 12 to 15% by weight. When the amount of this 
softening agent used is too small, it is difficult to obtain a uniform mixture. 
When this agent is use too much, it tends to foe difficult to mold a sheetdike 
material later. On the other hand, as the hardening agent, a hardening 
agent is used which does not harden at normal temperature hut hardens 
through baking at temperatures of lOO^'G or higher. Specific examples 
thereof inchxde dicyanediamide, modified imida;^ole and boron 
fluoride-modified polyamide resin. The amount of the hardening agent 
incorporated is from 1 to 3% by weight, and preferably from 2 to 2. 5% by 
weight. When the hardening agent is used in too small amounts a polymer 
base material does not harden well and therefore no satisfactory seal is 
obtained at the time of baking. Canverselj^ use oftoo large amoijnt of the 
hardening agent is not economical because this will not result in 
improvement in effect. 

Further in the foody sealer of the present invention, an inorganic 
filler is incorporated. Examples of such an inorganic filler include powderj^ 
ones such as calcium carbonate, silica and mica. The amount of the filler 
incorporated is from 25 to 45%> by weight, and preferably from 30 to 35% by 
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weight. When the incorporation amount is within Buch ranges, body sealers 
in a proper sheet form can be obtained. 

In the present invention, the predetermined ingredients mentioned 
above are mixed nnifbrmly m\d then the mixture is molded into a material 
with a sheet form like a tape ibrm. In the present invention, other 
ingredients may be added in small amounts nnless the effects of the present 
invention are affocted. The thickneBs of the sheet-^form material somewhat 
varies depending on it>^ application, but it is typically from abont 1 mm to 
about 4 mnn 

In nse of a body sealer of the present invention, for example, a 
sheet^form body sealer of the present invention is stuck to a jointiag portion 
of painted metal sheets, and then it is subjected to beating treatment, for 
example, at a temperature of from 110 to 200''G for abont 10 to 60 minutes 
aceording to an ordinary method. Thus, the body sealer can be baked 
completely to the painted metal sheets, 
[Effect of the Invention] 

By use of the present invention, it is possible to higbly seal a jointing 
portion between painted metal sheets by baking because the body sealer is 
thermally hardenable one with a specific composition. Moreover, the 
sealing portion is not softened or melted by external heating and the 
reliability of the seal does not change even after baking. Further, in the 
present inventaon, the sealing portion to a substrate exerts excellent 
adhesion as well as high peeling resistance and high shear strength. In 
addition, there is an effect that the sealing portion has beautiful appearance. 
For this reason, water is prevented from penetrating from the sealed portion 



and therefere a high rxij^t resist^ince is obtained. 
[Examples] 

The preseBt iuventioxi will foe described below iii more detail bj^ 
means of Examples. It, however, should be conBtrued xiot to be Hmited to 
the description of the fbiiowing Examples unless it goes beyond its gist. In 
the ExaropieB, ''partis)'' means "'partis) by weight/' 

Example 1 

"^^^venty^five parte of poiybutadiene -modified epoxy resin (produced 
by Nippon Soda Co., [^tdj, 20 parts of styrenedsoprene block copoiymer 
(produced by JSR Corp J, 15 parts of tar type softening agent (produced by 
Kuxeha Corp., eommercial iiame- White Tarcron), 5 parts of polyamide resiii 
and 35 parts of calcium carbonate powder were mixed unitbrmly. Then, by 
use of this mixture, a body sealer of the present inveiition is produced by 
molding the mixture into a tape^form material with a thickness of S mm and 
a width of 45 mm. 

The thus^obtained tape' form body sealer was stuck on jointing 
portions of painted metal sheets for test and the metal sheets were subjected 
to baking treatment under the conditions shown in '-pable 1. Then, the 
resulting sealing portions were measured far their physical property vaiues, 
and the results shown in l^ble 1 were obtained. 

In the sealing portions obtained in these tests, the body sealer stuck 
highly firmly to the painted metal sheets and exhibited beautiful 
appearance. 



Table 1 




Shear Btreiigtli 



(kg/cm^) 
20^3 



3 ^.^^aMZZZjIIZZM^^ 



24.0 



(Note) M-easuriBg methods in Examples 

(1) Peel strength ikg/25 mm) 

Peel strength was measured according to JIS K6S54 '''fe>?ting method 
for peel adhesion strength of adheswes." 
Ifest piece 

JIB G3M1 SPCC 

Ground Bteel (t^ ™ 1,6 xxrm) was used, 

(2) Shear strength (kg/cm^) 

Shear strength was measured accordiiig to JIS K6850 "lasting 
method for tensile shear adhesion strength of adhesive b,'' 
Itest piece 



JIS G3141 SPCC 



Ground steel (t^ - 1.6 mm) was used. 
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